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® A glass plate working machine comprising: 

a cutting unit (1 ) for forming a cutting line on an 
unshaped glass plate to cut the glass plate along the 
line; 

a breaking unit (3) for automatically breaking the 
glass plate along the cutting line; 

a grinding unit (2) for grinding an edge of the 
plate cut; and 

control means connected to the cutting unit (1). 
the breaking unit (3), and the grinding unit (2) for 
controlling numerically the cutting unit (1). the break- 
ing unit (3). and grinding unit (2); 

the breaking unit (3) comprising an end cutter 
(60) for forming an auxiliary cutting line and a press 
unit (61) for performing a breaking operation, the end 
cutter (60) and the press unit (61) being provided on 
a combination member of X and Y axis guide and 
drive means (65, 66). and being controlled in posi- 
tion in a plane coordinate system by a pre-stored 
program, a cutter wheel of the end cutter (60) being 
controlled with resp ct to angle. 
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The present invention relates to a glass break- 
ing device suitable for forming a window glass for 
an automobile, etc., by breaking an unshaped glass 
plate, and a glass plate working machine including 
such a breaking device. 

Conventional breaking devices in glass plate 
working machines mainly include fire type ones 
and pressing and breaking type ones. 

For example, the fire type device includes a 
flame blowout unit disposed at a required position 
outside a glass plate cutting line such that the 
flame from the flame blowout unit is applied to a 
glass plate to heat same to thereby break the plate. 

The press-breaking type device includes an 
end cutter and a press unit disposed at required 
positions. The cutter is first operated to form an 
end cutting line on the glass plate and then the 
press unit is operated to break the glass. 

As mentioned above, in any of the conventional 
breaking devices, a flame blowout unit or an end 
cutter and a press unit are required to be prepared 
and disposed at required positions. If the shape of 
the glass plate changes, the layout of the flame 
blowout units or end cutter and press unit set for 
obtaining the previous shape of the glass plates 
must be canceled and a new layout of these de- 
vices must be made. These Jobs are done almost 
by workers. If a plurality of the conventional break- 
ing devices is used, they must be disposed in a 
nanrow space while avoiding interference from each 
other. In addition, effective arrangement of the end 
cutter and press unit at desired positions is very 
troublesome, difficult, and time consuming, so that 
bad breakage, for example, chipping would occur 
to thereby deteriorate the productivity greatly. 

As described above, in the conventional break- 
ing apparatus of the glass plate working machine, 
the end cutter and press unit are disposed at 
predetemiined positions. Thus, if the shape of a 
glass plate to be formed or cut varies, the layout of 
the end cutter and press unit must be changed 
correspondingly, so that the work is complicated, 
much work time is required, and this process is not 
suitable for flexible manufacturing if various forms 
of glass plates are to be obtained. 

The present invention has been made in view 
of the above problems. It is an object of the 
present invention to provide a glass plate breaking 
apparatus which is capable of adjusting Immedi- 
ately to a different shape of a glass plate to be 
formed newly without requiring any re-layout of the 
end cutter and press unit which have be n once 
laid out in a fixed manner, simplifying th breaking 
operation, reducing the work time, and is suitable 
for flexible manufacturing, and a glass plate work- 
ing machine including such a breaking device. 

According to the pres nt invention, there is 
provided a glass plat working machine compris- 



ing: 



a cutting unit for fomning a cutting line on an 
unshaped glass plate to cut the glass plate along 
the line; 

5 a breaking unit for automatically breaking the 

glass plate along the cutting line, 

a grinding unit for grinding an edge of the plate 
cut; and 

control means connected to the cutting unit, 
10 the breaking unit, and the grinding unit for control- 
ling numerically the cutting unit, the breaking unit, 
and grinding unit; 

the breaking unit comprising an end cutter for 
forming an auxiliary cutting line and a press unit for 
16 performing a breaking operation, ihe end cutter and 
the press unit being provided on a combination 
member of X and Y axis guide and drive means, 
and being controlled in position in a plane coordi- 
nate system by a pre-stored program, a cutter 
20 wheel of the end cutter being controlled with re- 
spect to angle. 

The present invention is applicable also to a 
glass plate working machine which produces an 
automobile window glass, for example, glass for 
25 side windows, front windows, rear windows and 
rear quarter windows on a flexible manufacturing 
basis. 

Of course, the present invention is applicable 
to glass plate working machine for grinding and 
30 processing the edge of not only an automobile 
glass but also a table top glass put on a table and 
other glass plates having a deformed shape, etc. 

A glass plate working machine according to the 
present invention may be arranged such that a 
35 glass plate is worked and conveyed in accordance 
with a numerical control system. 

A glass plate working machine according to the 
present invention may be arranged such that grind- 
ing and cutting of glass are performed concurrentiy 
40 under tiie control of a numerical control device or 
glass plates are sequentially fed under control of 
the numerical control device. 

A glass plate working machine according to the 
present invention may be arranged such that one 
45 machine performs cutting, breaking and grinding 
operations on an unshaped glass plate under the 
control of a numerical control device in a line 
conveyer system. 

The glass plate working machine according to 
50 the present invention may be arranged such that a 
glass plate is ground in the grinding stage while a 
cutting line is being formed by a cutt r on anoth r 
glass plate in the cutting stage. 

One of glass plate working machines according 
55 to th present invention includes a cutter for for- 
ming a cutting line on an unshaped glass plate in 
accordance with numerical information, a grind unit 
for grinding a cut edge of the glass plate, a br ak- 
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ing unit provided between the cutter and the grind- 
ing unit for breaking the glass along its cutting line, 
and a glass conveying unit for sequentially convey- 
ing the glass plate to the cutter, breaking unit, 
grind unit and, when required, a discharge unit. 

The glass plate working machine according to 
the present invention may be arranged such that 
the cutter and the grinding unit are connected to 
each other by a common driving mechanism to 
thereby interlock the respective motions, to per- 
form the cutting and grinding operations in parallel 
and to simultaneously break a glass plate to be 
transferred to the grinding unit in the next cycle. 

An alternative glass plate breaking apparatus 
may comprise an angle control unit provided above 
the center of a glass plate placed on a table so as 
to have a rotational axis normal to an upper surface 
of the table, a linear slide unit provided in a mov- 
able portion of the angle control unit and having a 
linearly moving slide member which moves parallel 
to the upper surface of the table, an end cutter and 
a press unit juxtaposed on the slide member of the 
linear slide unit as opposed to the table, a mecha- 
nism for controlling the angle control unit and the 
linear slide unit on the basis of previously stored 
information to move the end cutter and press unit 
as a unit in a polar coordinate system to sequen- 
tially position the end cutter and press unit such 
that the end cutter is sequentially activated in an 
angular movement in one direction to perform an 
end cutting operation at each of required positions 
and that the press unit is sequentially activated in a 
return angular control movement to perform a 
pressing operation at required positions. 

In the breaking unit of such an alternative glass 
plate working machine, an end cutter and a press 
unit may be provided opposed to the glass plate 
and movable as a unit in a polar coordinate system 
in combinations of angle turn control and linear 
movements above the glass plate to sequentially 
position the end cutter and press unit. The end 
cutter may be sequentially activated in one angle 
control process direction to cut off the glass plate 
end when required, and the press unit is sequen- 
tially activated on the glass plate to break same off 
in the return angle control process. 

An embodiment of the present invention will 
now be described in more detail with reference to 
the drawings and the present invention and other 
inventions will be clarified. 

It is to be noted that the present invention is 
not limited to those embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of an illustrative embodi- 
ment of a glass plate working machine accord- 
ing to the present invention; 
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FIGs. 2 and 3 each are a cut-away plan view of 
the working machine of FIG. 1 ; 
FIG. 4 is a plan vi w of a glass plate conveyer 
of the working machine of FIG. 1 ; 
FIG. 5 is a plan view of a breaking unit of the 
working machine of FIG. 1; 
FIGs. 6-8 are side views and cross-sectional 
views of the working machine of FIG. 1; 
FIGs. 9 and 10 are a front view and a side view, 
respectively, of a grinding head of the working 
machine of FIG. 1 ; 

FIGs. 11 and 12 are a front view and a side 
view, respectively, of a cutting head of the work- 
ing machine of FIG. 1; 

FIG. 13 is an enlarged plan view of the breaking 
unit of the working machine of FIG. 1 ; 
FIG. 14 is an enlarged front view of the breaking 
unit of the working machine of FIG. 1; 
FIG- 15 is a cross-sectional view of the essential 
portion of the breaking unit of FIG. 14; 
FIG. 16 illustrates the operation of an end cutter 
of FIG. 14: 

FIG. 17 is a front view of another embodiment of 
the breaking unit of the glass plate working 
machine according to the present invention; 
FIG. 18 is a plan view of the illustrative embodi- 
ment of FIG. 17; 

FIG. 19 is a front view of a further illustrative 
embodiment of the breaking unit of the working 
machine according to the present invention: 
FIG. 20 is a plan view of the embodiment of 
FIG. 19; 

FIG. 21 is a front view of a still further embodi- 
ment of the breaking unit of the glass plate 
working machine according to the present inven- 
tion; 

FIG. 22 is a front view of another embodiment of 
the breaking unit of the glass plate working 
machine according to the present invention; and 
FIG. 23 is a plan view of the illustrative embodi- 
ment of FIG. 22. 

Referring to FIGs. 1 - 16, a glass plate working 
machine according to the present invention in- 
cludes a cutter 1 shown in the right-hand portion of 

45 FIG. 1. a grinding unit 2 shown In the left-hand 
portion of FIG. 1, a breaking unit 3 at the center of 
FIG. 1 and a glass plate conveying unit 4 behind 
those elements. Insertion table 5 is disposed to the 
right of cutter 1 while take-out conveyer 6 is dis- 

50 posed behind grinding unit 2. Cutting head 7 of 
cutter 1 and polishing or grinding head 8 of grind- 
ing unit 2 are connected to a common driving 
means 9 such that they p rform th same parall I 
motion in the X-Y orthogonal plane coordinate sys- 

56 tern under control of the numerically controlled 
interlock means 9. Cutting head 7 and grinding 
head 8 shares the X and Y axes of the orthogonal 
coordinate system. In the glass plate working ma- 
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chine, cutting head 7 and grinding head 8 are 
adapted to move in the X axis direction while work 
table 19 which holds a glass plate is adapted to 
move in the Y axis direction as shown in FIG. 2. 

Mount 12 is provided through gate-type mount 
11 upstanding at each end of base 10. Two slide 
rail units 13 are provided in front of the mount 12 
so as to extend in parallel in the X axis direction. 
Slide rail unit 13 includes parallel rails 14 provided 
on mount 12 so as to extend parallel to the X 
direction and a plurality of slides 15 which move on 
rails 14 as shown in FIG. 3, and to which a linear 
movement base 16 is fixed. The linear movement 
base 16 is provided with cutting head 7 and grind- 
ing head 8. Therefore, cutting head 7 and grinding 
head 8 are moved in the X axis direction in con- 
junction with the movement of linear movement 
base 16 of slide 13. 

The drive of linear movement base 16 in the X 
axis direction is made by feed screw 17 provided 
between the pair of slide rails 14 and X axis control 
motor 18 connected to feed screw 17. Driving 
means 9 includes rail units 13. linear movement 
base 16 and motor 18. as mentioned above. 

Work table 19 is provided below cutting head 
and grinding head 8 so as to be moved in the Y 
axis direction. Disposed on work table 19 are cut- 
ting table 20 corresponding to cutting head 7 and 
sucker unit 21 corresponding to grinding head 8. 
Cutting table 20 has an upper flat surface, which is 
wider than an unshaped glass plate 22 to be cut. 
and is covered with a sheet on which the glass 
plate 22 is supported so as not to impair the glass 
plate 22. Sucker unit 21 is connected through a 
piping valve to a vacuum pump (not shown) so as 
to vacuum suck the glass plate. 

Work table 19 has slides 23 parallel to each 
other in the Y axis direction at each end thereof 
and each engaging a corresponding slide rail 24. 
By such engagement, table 19 is supported slidab- 
ly in the Y direction on slide rails 24. Since slide 
rails 24 extend in the Y axis direction on the base 
10. table 19 is guided movably in the Y axis 
direction by rails 24. 

As shown in FIGs. 2 and 3. the drive of table 
19 in the Y axis direction is made by a pair of feed 
screws 25 provided along slide rails 24. a pair of 
gear boxes 26 connected to feed screws 25. line 
shaft 27 connected with gear boxes 26, and a Y 
axis control motor 28 which rotates line shaft 27 
through a belt transmission means. 

Disposed on the front 29 of linear movement 
base 16 movable in the X axis direction, is a pair of 
bearing units 30 each corresponding to each of 
sucker unit 21 and cutting table 20 on work table 
19. Each bearing unit 30 has shaft 31 supported by 
bearings. Shafts 31 are disposed along an vertical 
axis normal to the X-Y plane coordinate system. 
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Cutting head 7 and grinding head 8 are attached to 
those corresponding shafts 31 . 

By rotation of shafts 31. cutting head 7 and 
grinding head 8 are rotated around the con-espond- 
ing vertical axis normal to the X-Y coordinate axes. 
Rotation of cutting head 7 and grinding head 8 is 
made by bevel gears 32 attached to shafts 31 of 
bearing units 30, line shaft 33 which is provided 
with the bevel gears 32 at the ends thereof, and Z 
10 axis control motor 34 which drives line shaft 33. 

As shown in FIGs. 11 and 12, cutting head 7 
includes cutter body 36 with cutter wheel 35, set- 
ting slide 37 and cross slide 38 which adjust the 
set position of cutter body 36 in the two directions 
76 orthogonal to each other in a horizontal plane, and 
frame 39 to which setting slide 37 is attached. 
Frame 39 is attached at an upper portion to shaft 
31 of bearing unit 30. 

The position of setting slide 37 is adjusted in a 
so predetermined direction by screw 371 . The position 
of cross slide 38 is adjusted by screw 381 in 
another direction intersecting with the former pre- 
determined direction. 

Cutter body 36 includes body 40 attached to 
25 setting slide 37. piston rod 41 held movably verti- 
cally, for example, through a slide bearing, and air 
cylinder 42 which vertically moves piston rod 41 
attached to body 40. a cutter wheel 35 being 
attached to an end of piston rod which moves 
30 vertically in the Z direction. When a glass plate is 
to be cut, piston rod 41 lowers to apply a cutting 
pressure to cutter wheel 35 and hence to the glass 
plate on cutter wheel 35. 

The position of cutter wheel 35 can be ad- 
35 justed to the position of the rotational axis of cut- 
ting head 7 or the position of the axis 391 of shaft 
31 of bearing unit 30 by rotating adjusting screws 
371 and 381 of setting slide 37 and cross slide 38. 
The position of cutter wheel 35 can deviate from 
40 the position of axis 391 . so that fine adjustment of 
the locus of cutting on glass plate 22 by wheel 35 
is made. Thus, the locus of cutting is either en- 
larged or reduced. Of course, cutter wheel 35 is 
angularly controlled under the control of rotation of 
4S shaft 31 such that its cutting direction or moving 
direction is always tangential to the cutting line. 

As shown in FIGs. 9 and 10, grinding head 8 
includes spindle motor 43. cutting adjustment slide 
44 and cross slide 45 for adjusting the position of 
50 the spindle motor 43 in two orthogonal horizontal 
directions, and slide 46 for adjusting the vertical 
position of grinding wh el 47 which is attach d to 
the shaft of spindle motor 43. 

Cutting adjustment slide 44 is moved adjustab- 
55 ly in a predetermined direction by turning screw 
441 . Cross slide 45 is adjustably moved in another 
direction orthogonal to the former direction by turn- 
ing screw 451. Vertical slide 46 is adjustably 
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moved in a direction orthogonal to both the afore- 
mentioned dir ctions by turning screw 461. Shaft 
31 of bearing unit 30 is attached to an upper 
portion of cross slide 45 and the entire grinding 
head 8 is suspended by shaft 31 . 

Grinding head 8 is attached such that the pe- 
ripheral grinding or polishing surface of grinding 
wheel 47 coincides with the axis 392 of shaft 31 by 
adjusting cutting adjustment slide 44 and cross 
slide 45 or by turning screws 441 and 451 . 

As just described above, when a grinding or 
polishing point P on the periphery of grinding 
wheel 47 coincides with axis 392 of shaft 31, a 
grinding point P on the periphery of grinding wheel 
47 draws a locus of movement coinciding substan- 
tially with cutter wheel 35 of cutting head 7. 

In grinding head 8, cutting adjustment slide 44 
is moved by screw 441 such that grinding point P 
on the periphery of grinding wheel 47 is ahead of 
the axis of shaft 31. and that the locus of move- 
ment of the point P is slightly reduced compared to 
that of cutter wheel 35 to give a quantity of cutting 
to thereby adjust the ground finished size. 

Of course, grinding wheel 47 also is angulariy 
controlled by control over the rotation of shaft 31 
such that the line connecting the grinding point P 
on the periphery of grinding wheel 47 with the 
rotational center of grinding wheel 47 is maintained 
at all times at a constant angle to the edge line of 
the glass plate. 

Glass plate conveyer unit 4 is provided above 
work table 19 along cutting table 20 and grinding 
sucker 21 . Glass plate conveyer unit 4 has a pair of 
fe d shaft mount 50 on the side frame bases 1 1 of 
base mount 10 and extending parallel to mount 12 
and movable in the X axis direction. A movable 
base 52 is provided through slide 53 on parallel 
guide rails 51 provided on the underside of feed 
shaft mount 50 so as to be moved or guided 
parallel to the X axis direction. The movement of 
movable base 52 of glass plate conveyer unit 4 is 
made by feed screw 90 provided between the pair 
of guide rails 51. and feed shaft drive motor 92 
connected through transmission means 91 such as 
a toothed belt to feed screw 90. Feed shaft drive 
motor 92 is controlled on the basis of numerical 
information from the numerical control unit. There- 
fore, as will be described later, the conveyance or 
transfer of a glass plate by glass plate conveyer 
unit 4 is accurately made by numerical control. 

Movable base 52 is provided with a movable 
frame 55 through brackets 54 at the underside 
thereof. Movable frame 55 is provided so as to 
extend through cutting unit 1 and grinding unit 2 
and has sucker pads 56 (56A. 56B and 56C) at the 
respective positions of the each working stage, 
namely, corresponding to those of heads 7 and 8. 
Namely, sucker pads 56 are located above inser- 



tion table 5. cutting table 20 and grinding suckers 
21 . As shown in FIGs. 4 and 5, sucker pads 56 are 
attached to corresponding air cylinders 58 attached 
to movable frame 55 or movable base 52 through 
5 brackets 57. 

Sucker pads 56 are attached to piston rods 59 
of air cylinders 58. which are arranged such that by 
extension of piston rods 59, sucker pads 56 are 
caused to suck an appropriate glass plate 22 so as 
10 to lift glass plate 22 when piston rods 59 is moved 
upwards. 

Glass plate conveyer unit 49 moves movable 
frame 55 in the X direction to move the glass plate 
22 to next working stage under the state in which 
16 glass plate 22 is lifted. After this movement, sucker 
pads 56 are again lowered by air cylinders 58 and 
then suction force which sucks glass plate 22 is 
released such that glass plate 20 is transferred to 
that working stage. 
20 Each air cylinder 58 has a rotation stopping 

mechanism which stops the rotation of its sucker 
pad 56 when it is moved vertically. 

Breaking unit 3 disposed between cutting unit 
1 and grinding unit 2 is an-anged to break glass 
25 plate 22 along its cutting line. Especially shown in 
detail in FIGs. 13-16. breaking unit 3 includes end 
cutter 60 which forms an auxiliary cutting line, 
which facilitate breakage, outside the cutting line 
formed by cutter 1 . press unit 61 which breaks off 
30 that portion of the glass plate outside the cutting 
line, breaking conveyer 62 on which the glass plate 
22 to be broken is put and by which the broken 
glass cullet is conveyed away, vertically movable 
sucker 63 for pressing the glass plate 22 against 
35 breaking conveyer 62 during the time when end 
cutter 60 and press 61 are operating, lifting the 
glass plate 22 after breakage and feeding the glass 
plate to the next grinding unit 2 . 

The glass plate working machine of the present 
40 embodiment is arranged such that the positions of 
end cutter 60 and press unit 61 are controlled in 
the orthogonal X-Y plane coordinate system by a 
previously stored numerical control program so as 
to be stopped sequentially at required positions for 
45 auxiliary cutting or pressing. 

End cutter 60 and press unit 61 are provided 
through a common bracket 64 on a slide assembly 
67 of an X axis direction guide and drive means 65 
and a Y axis direction guide and drive means 66 
50 an^anged in orthogonal relationship. As shown in 
FIG. 13, the X axis direction guide and drive means 
65 includes X axis linear slide 68 provided on the 
underside of movable base 52 of glass plat con- 
veyer unit 4 so as to be parallel to the direction in 
56 which glass plate conveyer unit 4 moves while the 

Y axis direction guid and drive means 66 includes 

Y axis linear slide 71 attached through a bracket to 
slide 69 of X axis linear slide 68 so as to be 
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orthogonal to slide 69. 

X and Y axis linear slides 68 and 71 each 
mainly include a guided drive 70 and servo motor 
70A. Slides 69 and 69A are fed stepwise by a 
servo motor, for example under control of a control- 
ler. Of course, slides 68 and 71 are connected to 
the controller which has the functions of writing into 
and reading from a memory, receiving teaching 
data, transmitting data and includes a CPU, etc.. 

As shown in FiGs. 14-16, end cutter 60 
mainly includes cutter block 72 to which a cutter 
wheel is rotatably attached so as to be parallel to 
the surface of the glass plate, air cylinder 73 which 
moves cutter block 72 vertically toward and away 
from glass plate 2 and angle control motor 74 
which directs cutter block 72 in an auxiliary cutting 
direction or in an end cutting direction. Cutter block 
72 is attached to piston rod 75 of air cylinder 73. 

Timing pulley 77 is attached through bearing 
76 concentrically with piston rod 75 to the under- 
side of air cylinder 73 which presses the cutter 
wheel against glass plate 22. Protrusion 79 with 
slot 78 extends from the underside of timing pulley 
77. By turning protrusion 79 attached to timing 
pulley 77, protmsion 79 is engaged with engaging 
member 80 to thereby change the direction of 
cutter block 72 and hence to case the cutter wheel 
to align with the auxiliary cutting direction. Of 
course, timing pulley 77 can be driven through belt 
81 by angle control motor 74 attached to the com- 
mon bracket 64. 

Press unit 61 which includes air cylinder 83 
and push rod 82 attached to the piston rod of air 
cylinder 83 is attached to bracket 64 through air 
cylinder 83. Press unit 61 breaks glass plate 22 
along its end cutting line by pushing push rod 82 
against that portion of glass plate 22 outside the 
auxiliary cutting line on glass plate 22 under the 
actuation of air cylinder 83. 

As shown in FIGs. 13 and 14. a pair of cutter 
60 and press unit 61 which is in charge of breaking 
the glass plate is provided on each of the left and 
right sides of central vertically movable sucker 63 
which conveys the glass plate so as to be in 
charge of the corresponding one of the right and 
left ranges. A slide assembly 67 which includes an 
orthogonal assembly structure of a pair of X and Y 
linear slides 68 and 71 is provided on each of the 
right and left sides of sucker 63. Each slide assem- 
bly 67 includes corresponding end cutter 60 and 
press unit 61 attached thereto. The slide assem- 
blies 67 are controlled independently of each other 
in order to reduce a breaking cycle time. 

The operation of breaking unit 3 will be de- 
scrib d next. \A^en glass plate 22 with a cutting 
line formed thereon by cutter 1 has returned to 
above breaking conveyer 62 by sucker pad 56 of 
cutter 1 and glass conveyer unit 4, vertically mov- 
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able sucker 63 lowers and pushes glass plate 22 
against breaking conveyer 62 so as not to move 
easily. Under such conditions, the right and left 
pairs of end cutters 60 and press units 61 are 
s sequentially moved to the required positions by the 
controller based on data previously inputted, then 
stopped there, and required angle control is pro- 
vided over the cutter wheel to form an auxiliary 
cutter line or end cutting line. Press unit 61 is 
10 operated under the sequential position control in 
the forward way to provide a breaking press. 

^/Vhen the pressing operation has ended and 
end cutters 60 and press units 61 have returned to 
their origins, vertically movable sucker 63 is moved 
16 upward to lift the remaining glass plate for prepar- 
ing for delivery to grinding unit 2. 

Breaking conveyer 62 of breaking unit 3 ox- 
tends above work table 19 between cutting table 20 
and grinding sucker 21. Breaking conveyer 62 is 
20 disposed such that its upper surface is substan- 
tially flush with the respective adjacent upper sur- 
faces of cutting table 20 and grinding sucker 21. 
Breaking conveyer 62 includes conveyer belt 84 
moving across the upper surface is work table 19, 
25 support plate and frame 85 to allow conveyer belt 
84 to move in a recirculating manner, and drive 
motor 88 attached through a bracket to support 
plate and frame 85 to drive one drum 87. The 
breaking conveyer is supported by mount base 10 
30 through bracket 89 on each of the ends of support 
plate and frame 85. 

The upper surface of breaking conveyer 62 is 
sized so as to support the entire surface of the 
maximum-sized glass plate 22 fed to the present 
35 glass plate working machine. The cullet produced 
by breaking the glass plate is discharged out of the 
present machine by driving conveyer belt 84 and 
simultaneously, the machine receives a glass plate 
to be fed next on its new cleaned belt surface of 
40 the conveyer belt 84. 

The operation of the glass plate working ma- 
chine of the present embodiment and the process 
from the delivery of a glass plate to its finish will be 
described sequentially. 
45 When the glass plate working machine starts in 

operation, cutter wheel 35, grinding wheel 47. work 
table 19 and glass plate conveyer unit 4 stand by 
at their origins or start positions. 

The origin of work table 19 Is under sucker pad 
)0 56 of glass plate conveyer unit 4. 

At the start position of work table 19. the line 
passing the centers of sucker pads 56 aligning in 
the direction of progress of glass plat 22 is ar- 
ranged to coincide with the centerline of worktable 
65 19. 

The origin of glass plate conveyer unit 4 is a 
position where transfer fram 55 is near the glass 
plate feed or insertion side or when sucker pad 56 
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and more particularly sucker pad 56A are located 
above insertion table 5. It is defined when sucker 
pad 56 is located at a position shown in FIG. 1. 

As described above, when each working unit is 
at the origin, first, an unshaped glass plate 22 Is 5 
put on insertion table 5 for glass plate 22. A start 
button (not shown) for the working machine is 
pressed to start up the machine. Sucker pad 56A 
then lowers to suck and lift glass plate 22. 

Transfer base 52 moves under this situation 10 
due to the movement of glass plate conveyer unit 
4. When sucker pad 56A amves at a predeter- 
mined position on cutting table 20, sucker pad 56A 
lowers and releases the suction for glass plate 22 
to put it on cutting table 20. again rises and re- 75 
turns. Directly thereafter, transfer base 52 starts to 
move back to the origin at which time cutting head 
7, grinding head 8 and work table 19 start to move 
under numerical control and to perform a cutting 
operation, and. in more detail, a cutting line forma- 20 
tion by cutter wheel 35. 

When cutting head 7, grinding head 8 and 
table 19 return to their respective origins after the 
cutting operation has ended, sucker pad 56 again 
lowers to lift glass plate 22. Thus, by the move- 25 
ment of transfer base 52. the cut glass plate 22 on 
cutting table 20 is moved onto breaking conveyer 
62. A new glass plate 22 is fed to cutting table 20 
from insertion table 5. 

When a cutting line is being formed on glass 30 
plate 22 on cutting table 20. breaking unit 3 forms 
a cutting line in position on the glass plate with end 
cutter 60 disposed at the predetermined position. 
Sucker pad 56 then lowers, sucks glass plate 22. 
operates press unit 62 disposed at a predeter- 35 
mined position to break off and remove unnec- 
essary glass portions such as glass ends, while 
lifting sucker pad 56 and the resulting glass plate 
22 having a predetermined outer shape. 

Thereafter, termination of the cutting operation 40 
by cutting unit 1 is awaited. 

After the cutting operation has ended, glass 
plate 22 on breaking unit 3 is transferred to sucker 
21 of grinding unit 2 by the operation of glass plate 
conveyer unit 4. The next glass plate with a cutting 45 
line thereon is fed to the breaking unit 3 and a new 
glass plate 22 is fed to cutting table 20. 

The shaped glass plate 22 transferred to grind- 
ing unit 2 is ground or polished concurrently with 
the next cutting operation. At the breaking unit 3. so 
the breaking operation is performed concurrently 
with the cutting line forming operation and grinding 
operation. 

Of course, the operation of grinding units 3 Is 
performed in conjunction with the operation of cut- 55 
ting unit 1 . 

Glass plate 22 ground by grinding unit 2 is 
moved to taking conveyer 6 in the next operation 



cycle of glass plate conveyer unit 4. Glass plate 22 
is taken out of the glass plate working machine by 
the operation of taking conveyer 6. 

As described above, the glass plate working 
machine of the present embodiment is above to 
perform cutting and grinding operations concur- 
rently using the common control means, so that the 
number of operations is greatly reduced compared 
to the conventional technique which uses separate 
units. 

The glass plate working machine of the present 
embodiment is able to cut and grind a glass plate 
on the basis of single numerical data, so that it can 
easily adjust to a different kind of material to be 
worked and is suitable for flexible manufacturing. 

While cutting unit 1 and grinding unit 2 are 
working the glass plate, breaking unit 3 automati- 
cally breaks another glass plate simultaneously, so 
that the breaking operation has a time margin to 
thereby ensure automatic glass breaking. 

The glass working machine of the present em- 
bodiment includes cutting unit 1. breaking unit 3, 
grinding unit 2 and glass conveyer unit 4 extending 
through cutting unit 1 , breaking unit 3 and grinding 
unit 2, so that this sole machine can automatically 
perform the operations of supplying unshaped 
glass plate 22 to taking ground glass plate 22 in a 
continuous manner without requiring manual oper- 
ations. 

The machine of this embodiment is very com- 
pact, reduces the space and requires no large- 
scaled system which controls the respective units 
in a systematic manner compared to the large- 
scaled line glass plate working machine which in- 
cludes separate units which are sequentially con- 
nected through a conveyer. The present machine is 
convenient for changing the kind of products and 
suitable for flexible manufacturing. 

Another specified example of the breaking unit 
in the glass plate working machine according to the 
present invention will be described. 

In FIG. 17. table 101 on which a glass plate is 
placed usually includes a belt conveyer unit to 
discharge the cullet produced by breaking the 
glass plate. 

Frame 102 is disposed above table 101. and 
angle control unit 103 is attached to frame 102 
above the center of table 101 or above the center 
of a glass plate placed on table 101. Angle control 
unit 103 is attached such that its rotational axis is 
normal to the upper surface of table 101. 

A linear slide unit 105 is attached dir ctly or 
through an arm or bracket to movable member 104 
of angle control unit 103. Linear slide 105 is ar- 
ranged such that its arm 105A rotates parallel to 
glass plate 117 above the upper surface of table 
101 due to the operation of angle control unit 103 
while its slide 106 linearly moves on arm 105A or 
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moves linearly parallel to glass plate 117. 

End cutter 107 and press unit 108 are provided 
In juxtaposed relationship to each other on slide 
106 of linear slide unit 105 and are faced to the 
table 101. End cutter 107 and press unit 108 per- 
form a polar coordinate movement parallel to and 
over table 101 and hence over glass plate 117 to 
thereby perform a stepwise positioning movement 
due to the operation of angle control unit 103 and 
linear slide unit 105. 

In end cutter 107. cutter wheel block 110 is 
attached to an end of air cylinder 109 which moves 
toward and away from glass plate 117. In press 
unit 108, a push rod 112 is attached to an end of 
air cylinder 117 which moves toward and away 
from glass plate 117. Angle control unit 103 in- 
cludes a motor with a rotary position detector, and 
is connected to a drive runit and the controller for 
digital servo control, position control, etc. Angle 
control unit 103 includes a position command in- 
putting unit, an information memory for input speed 
command, etc., a memory reading unit, etc. 

Linear slide unit 106 mainly includes servo 
motor 113 and a guided drive unit 114 provided on 
arm 105A. Slide 106 is driven stepwise, etc.. and i 
fed under servo control by the controller. Of 
course, linear slide unit 105 is connected to a 
controller such as mentioned above. The controller 
has the functions of writing data into a memory, 
reading data from the memory, receiving teachings.' 3 
and transmitting data and includes a CPU. etc.. 

A fixed hollow body 115 is disposed at the 
center of rotation of angle control unit 103. Dis- 
posed in hollow body 115 is sucker unit 116 which 
moves toward and away from table 101, from a 
which glass plate 117 obtained by breaking off the 
outer edge of the glass plate is lifted by sucker unit 
116, and separated from its cullet. and the cullet is 
discharged outside by the belt conveyer structure 
of the table itself. ^ 

According to the present embodiment, the jux- 
taposed end cutter 107 and press unit 108 are 
subjected, above glass plate 117, to turning the 
turning angle of which is controlled around the 
center of glass plate 117 and control of linear 45 
movement by linear slide 105 to be sequentially 
positioned at the previously stored positions out- 
side a tangent to the glass plate 117. In the posi- 
tioning, end cutter 107 is operated when linear 
slide unit 105 is turned in one direction or in the A 50 
direction from the origin to perform sequential end 
cutting operations and then operates press unit 108 
due to turning of linear slide unit 105 In th return 
or B direction to press and break the glass plate 
each time the positioning is performed, 55 

Another specified xample of the breaking unit 
of the present invention will be described with 
reference to FIGs. 19 - 21. In the breaking unit of 



the present embodiment, that portion of the break- 
ing unit which is the same in structure as that of 
the breaking unit of FIG. 17 is identified by the 
same reference numeral and a further description 
6 thereof will be omitted. 

In FIGs. 19-21. belt conveyer unit 101 in 
eludes conveyer belt 100 on which glass plate 117 
is placed and support plate 117A which supports 
conveyer belt 100 on a flat surface thereof. Support 
10 plate 117A has a circular hole in the area which 
supports glass plate 117 in which hole glass plate 
support unit 118 is disposed. 

Glass plate support unit 118 includes at its 
center an angle control motor 119 which has a 
76 rotational member 120 to which linear slide unit 
121 is attached so as to extend parallel to an upper 
surface of conveyer belt 100. The slide 122 of 
linear slide unit 121 is provided with glass receiver 
123 at a position where glass plate 117 is sup- 
20 ported through conveyer belt 100. 

Support base 124 which supports glass plate 
117 and conveyer belt 100 on a flat portion thereof 
is provided upstanding from a central fixed portion 
of angle control motor 119. An upper surface of 
25 support base 124 is set so as to be flush with 
support plate 117A which supports conveyer belt 
100. 

Angle control motor 119 is disposed such that 
its rotational center axis is normal to support base 
30 124 or support plate 117A. 

Therefore, linear slide unit 121 attached di- 
rectly or through bracket 125 to rotational member 
120 extends parallel to an upper surface of support 
base 124 or an upper surface of conveyer belt 100 
J5 so as to make a controlled horizontal turn around 
support base 124. 

Belt support plate 127 which supports con- 
veyer belt 100 is held by linear slide unit 121 so as 
to rotate together with linear slide unit 121. Angle 
o control motor 119 has the same function as angle 
control unit 103 of the breaking unit and is con- 
trolled and driven by the controller in a manner 
similar to that mentioned above. 

Linear slide unit 121 also has the same func- 
5 tion as linear slide unit 105 and is similarly con- 
trolled by the controller. 

Angle control motor 119 is held by conveyer 
frame 131 through bracket 130. 

Glass receiver 123 attached to slide 122 of 
) linear slide unit 121 performs a polar coordinate 
system movement due to its numerically controlled 
linear motion and angular control of angle control 
motor 119 to s quentially support r quir d portions 
of glass plat 117. 

When glass plate 117 is disposed on belt con- 
veyer unit 101 and fixedly held betwe n support 
base 124 of glass plate support unit 118 and suck- 
er unit 116 of the breaking unit, and nd cutter 107 
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and press unit 108 of the breaking unit are sub- 
jected to angularly controlled revolution by angle 
control unit 103 around the center of glass plate 
117 above glass plate 117 and linear movement 
controlled by linear slide unit 105 to be sequen- 
tially positioned at the previously store positions to 
thereby perform an end cutting or pressing opera- 
tion, glass receiver 123 of support unit 118 makes 
a polar coordinate system movement on the basis 
of a previously stored program to support glass 
plate 117 from below at a position where the end 
cutting or pressing is being made. Namely, glass 
receiver 123 moves following end cutter 107 and 
press unit 108 on the basis of the previously stored 
program. 

Normally as shown in FIG. 19. glass receiver 
123 includes a flat portion 128 and a step portion 
129. When end cutter 107 is activated the flat 
portion 128 is involved in this operation while when 
press unit 108 is activated, step 129 is aligned with 
a tangential to glass plate 117. 

As mentioned above, according to the speci- 
fied embodiment shown In FIG. 19, glass plate 117 
is supported at its center through conveyer belt 
100 by support base 124, pressed by sucker unit 

116 and supported by glass receiver 123 which 
moves in a polar coordinate system below con- 
veyer belt 100 each time end cutting and pressing 
is made for breaking purposes. Therefore, glass 
plate 117 does not escape and bend and can freely 
be pressed and broken. 

Glass receiver 123 can freely change its posi- 
tion below conveyer belt 100 which supports glass 
plate 177. As a result, glass plate 117 can bring 
glass receiver 123 to any position on a tangent to 
glass plate 117. 

Therefore, according to the present breaking 
unit, glass receiver 123 can be sequentially moved 
to a plurality of required positions on glass plate 

117 where end cutting or pressing is made by end 
cutter 107 and press unit 108 positioned above 
glass plate 117 to thereby support glass plate 117. 
According to the breaking unit, glass plate 117 is 
supported on a flat surface to be subjected to end 
cutting and further is supported at a step to be 
broken by pressing. 

The breaking unit of this particular embodiment 
requires no templates for breakage. Those posi- 
tions can be set sequentially, for example, by com- 
puter. Overall automation is possible as circum- 
stances require. Thus, a glass plate working ma- 
chine which is able to carry out the working for the 
glass plate without any attendant may be con- 
stituted. 

In the present ihvention, the breaking unit is 
not necessarily required to be a breaking unit 
which requires no t mplates. One sp cified exam- 
ple of the breaking unit using a template is shown 



in FIG. 21 . 

A breaking unit such as is shown in FIG. 21 
includes conveyer belt 132 which supports glass 
plate 117 on its flat surface, end cutter 107 and 

6 press unit 198 which are provided above belt con- 
veyer 132 and which move in an X-Y orthogonal 
coordinate system or polar coordinate system. A 
template 133 cut along a cutting line formed on 
glass plate 117 is provided between the inner side 

10 of the belt of belt conveyer 132 and belt support 
plate 134 to form a step. In the present breaking 
unit, glass plate 1 1 7 is put through the belt of belt 
conveyer 132 such that the contour of the cutting 
line aligns with the contour of template 133. The 

76 glass aligns with the contour of template 133. The 
glass plate is then end cut by end cutter 107 and 
broken by pushing the glass plate along the con- 
tour of template 133 at the step using the press 
force of press unit 108. 

20 Another specified example of the breaking unit 

of glass plate working machine according to the 
present invention will be described- 

In FIG. 22 and 23. table 202 on which glass 
plate 201 to be broken is placed is normally con- 

25 stituted by a belt conveyer to discharge the cullet. 
Therefore, table 202 includes base 203. belt 204, 
roller 205 around which belt 204 extends, and a 
servo motor 206, the rotational output shaft of 
which is connected through a pulley or the like to 

30 roller 205. When rollers 205 are rotated by the 
rotation of the rotational output shaft of motor 206, 
an upper portion of belt 204 is moved, for example, 
in the X direction. A turning unit 208 including a 
servo motor is attached to a support frame 207 

35 provided above table 202. Support arm 211 of first 
moving unit 210 and support arm 213 of second 
moving unit 212 are connected through connection 
member 209 to the output rotational shaft of turning 
unit 208. First and second moving units 210 and 

40 212 have substantially the same structure. 

In moving unit 210, servo motor 214 is at- 
tached to one end of support arm 211 and has 
output shaft 215 which is connected to one end of 
screw shaft 216, which is supported rotatably at 

45 each end thereof by a respective one of bearings 
217 and 218 fixed to support arm 211. Slide 220 is 
slidably fitted to a pair of rails 219 fixed to support 
amr^ 21 1 in the direction in which support arm 21 1 
extends or in the R direction along the surface of 

50 glass plate 211. Screw shaft 216 is screwed into 
slide 220 so that when output shaft 215 of motor 
214 is rotated and hence screw shaft 216 is rotat- 
ed, slide 220 is mov d linearly in the R direction. 
End cutter 221 and pr ss unit 222 which con- 

55 stitute the first breaking mechanism are attached to 
slide 220. End cutter 221 includes air cylinder 223 
attached at one end to slide 220 and cutter wheel 
block 224 attached to an end of the piston rod of 
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air cylinder 223, cutter wheel 225 being provided 
on cutter wheel block 224. End cutter 221 mov s 
cutter wheel block 224 and hence cutter wheel 225 
toward and away from glass plate 201 or in the Z 
direction by the actuation of air cylinder 223. Press 
unit 222 similarly includes air cylinder 226 and 
push member 227 attached to an end of the piston 
rod of air cylinder 226. Press unit 222 moves push 
member 227 toward and away form glass plate 201 
or in the Z direction by the actuation of air cylinder 
226. 

In the moving unit 212 which is constructed 
lii<e moving unit 210, servo motor 228, a pair of 
rails 229 and bearings 230. 231 are attached to 
support arm 213. screw shaft 232 which is sup- 
ported rotatably by bearings 230 and 231 is con- 
nected to the output rotational shaft of motor 228. 
Slide 233 is fitted to rail 229 slidably in the R 
direction. Screw shaft 232 is screwed into slide 233 
whereby when the rotational output shaft of motor 
228 is rotated, slide 233 is linearly moved in the R 
direction. 

End cutter 234 and press unit 235 similar to 
end cutter 221 and press unit 222 and constituting 
a second breaking unit are attached to slide 233. 
Therefore, cutter wheel block 238 including cutter 
wheel 237 is attached to the piston rod of air 
cylinder 236 of end cutter 234. Push member 240 
is attached to the piston rod of air cylinder 239 of 
press unit 235. 

When the rotational output shaft of turning unit 
208 is rotated in the H direction around the center 
line 241 normal to a surface of the glass plate 201, 
support arms 211 and 213 of moving units 210 and 
212 are also turned around the center line 241 in 
the H direction through connection member 209. 

Hollow member 242 is fixed at one end thereof 
to support frame 207 so as to extend through the 
center of turning unit 208. Sucker unit 243 which 
moves toward and away from glass plate 201 or in 
the Z direction is attached to a lower end of hollow 
member 242. After a portion of glass plate 201 
outside breaking line 251 of glass plate 201 is 
broken away, sucker unit 243 lowers to vacuum 
draw up glass plate 201 to be formed as an article 
to separate same from the resulting cullet so as to 
expedite the discharge of the cullet by belt 204. 

Motor 206, turning unit 208, motors 214, 228 
and sucker unit 243 are connected to a controller 
(not shown), for example, a numerical control unit 
comprising a computer, etc. and performs their 
respective operations under control of the control- 
ler, as described below. 

Breaking unshaped glass plate 201 along its 
breaking line 251 by the breaking unit 250 of the 
present invention, thus constructed, will be de- 
scribed below. 



First, an unshaped rectangular glass plate 201 
is placed on belt 204. This apparatus may use an 
attendant or sucker unit 243. If sucker unit 243 is 
used, turning unit 208 and hollow member 242 are 
6 supported movably in the Y direction, for example, 
on support frame 207. wherein turning unit 208 and 
hollow member 242 are moved to glass plate table 
(not shown) by the Y direction moving unit (not 
shown), and glass plate 201 is sucked up from the 
10 glass plate table by sucker unit 243 and turning 
unit 208 and hollow member 242 are moved to 
above bolt 204 by the Y direction moving unit. 
Sucker unit 243 is then lowered to release the 
sucking operation of sucker unit 243 on glass plate 
rs 201 to thereby place glass plate 201 on belt 204. 
Such control over the movement of turning unit 208 
and hollow member 242 in the Y direction and 
suction, lifting and lowering of glass plate 201 by 
sucker unit 243. etc., may be performed by the 
20 above-mentioned controller. 

After glass plate 201 is placed on belt 204. 
turning unit 208 and motors 214 and 228 are ac- 
tuated by the controller to thereby turn support 
arms 211 and 213 around center axis 241 in the H 
25 direction and move slides 220 and 233 in the R 
direction. As a result, ends of cutter wheels 225 
and 237 are sequentially positioned along expected 
breaking line 251. In the successive positioning 
operations of cutter wheels 225 and 237. air cyl- 
30 inders 223 and 236 are actuated at required posi- 
tions to lower cutter wheels blocks 224 and 238, 
such that ends of cutter wheels 225 and 237 are 
applied to glass plate 201 to thereby form a cutting 
line on breaking line 251 on glass plate 201. 
35 The formation of the cutting line along breaking 

line 251 at required positions continues until sup- 
port arms 211 and 213 rotate through half of the 
complete rotation on glass plate 201 or until sup- 
port arms 211 and 213 are turned from their re- 
40 spective start points through 180 degrees in the H 
direction. 

The same number of cutting lines is not re- 
quired to be formed simultaneously along breaking 
lines 251 at required positions by cutter wheels 
45 225 and 237. but different numbers of cutting lines 
may instead be formed at different times in confor- 
mity to the forms of breaking lines 261. 

The turning of support arms 211 and 213 in the 
H direction and the movement of slides 220 and 
50 233 in the R direction are not required to be at 
respective constant speeds. For example, they 
may be at low speed during the formation of a 
cutting line and may be at higher speed oth nwise. 
They may be performed at various sp eds in cor- 
56 respondence to the form of breaking line 251. For 
example, if quantities of movement of slides 220 
and 233 in the R direction per unit turning angle of 
support arms 211 and 213 in the H direction during 
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the formation of breaking lines are large, tfie turn- 
ing speed of support arms 211 and 213 in the H 
direction may be reduced while, conversely, if 
quantities of movement of slides 220 and 233 per 
unit turning angle of support arms 211 and 213 in s 
the H direction during the formation of cutting lines 
are small, the turning speeds of support arms 21 1 
and 213 in the H direction are increased such that 
the moving speeds of cutter wheels 225 and 237 
relative to glass plate 201 during the formation of io 
cutting lines may be substantially equal at different 
required positions. 

If support arms 211 and 213 are turned in the 
H direction through 180 degrees from the start 
points, their turning and the movement of slides 76 
220 and 233 in the R direction are temporarily 
stopped by the controller. Sucker unit 243 is 
moved in the Z direction and lowered to suck glass 
plate 201 . Then sucker unit 243 rises to slightly lift 
glass plate 201. Under the condition where glass 20 
plate 201 is slightly lifted, the controller now con- 
trols turning unit 208 and motors 214 and 228 such 
that support arms 211 and 213 are now turned 
reversely, that slides 220 and 233 are moved in the 
R direction, and that push members 227 and 237 25 
are located outside the breaking line 251. During 
successive positioning of push members 227 and 
240 in the reverse turning of support anms 21 1 and 
213 in the H direction, air cylinders 226 and 239 
are actuated at required positions to lower push 30 
members 227 and 240 so as to abut on that portion 
of glass plate 201 outside the breaking line 251 on 
glass plate 201. and to break off that portion of 
glass plate 201. on which the cutting line is formed, 
at its breaking line 251. Breakage along expected 35 
breaking line 251 at required positions is made 
until support arms 211 and 213 each are reversely 
half turned on the surface of glass plate 201, In 
other words, until support arms 211 and 213 are 
reversely turned through 180 degrees from the 4o 
points where their first turning operations end in the 
H direction or to the positions where their first 
turning operations start. 

The breakage by push members 227 and 240 
at required positions is not required to be made 45 
simultaneously by the same quantity, but may be 
made at different points of time so as to be dif- 
fer nt in number in correspondence to the forms of 
br aking lines 251 as in the formation of the cutting 
lin s for breaking lines 251 at required positions by so 
cutter wheels 225 and 237. While the turning of 
support arms 211 and 213 In the H direction and 
th movement of slides 220 and 223 in the R 
direction should preferably be stopped when push 
m mbers 227 and 240 abut on glass plate 201. 55 
th y are not required to stop if push members 227 
and 240 ar arranged so as to be rotatable. 



When support arms 211 and 213 are brought 
to the positions where their first turning operations 
start, further turning of support arms 211 and 213 
in the H direction and further movement of slides 
220 and 223 in the R direction are stopped by the 
controller at which time glass plate 201 formed as 
an article by breakage at breaking line 251 and the 
resulting cullets are obtained and the cullets are 
discharged by the movement of the upper portion 
of the belt 204 in the X direction. 

The glass plate 201 as the article lifted by 
sucker unit 243 is conveyed to the next working 
position by the movement of turning unit 208 in the 
Y direction for being subjected to the next worthing. 

As just described above, the breaking opera- 
tion is completed by half of the complete turning of 
support arms 211 and 213 In the breaking unit 250 
for glass plate 201 according to the present inven- 
tion. 

The present invention is not limited to the 
specified embodiment of FIG. 22. For example, 
while the embodiment of FIG. 22 shows support 
amns 211 and 213 with a step, support arms 211 
and 213 may be provided instead at the same 
level. 

Slides 220 and 233 may be arranged such that 
they each have a servo motor mounted thereon so 
as to be moved in the R direction. 

While the embodiment shown in FIG. 22 is 
Illustrated as including the pair of breaking mecha- 
nisms which in turn includes moving units 211, 
212. end cutters 221, 234 and press units 222, 235.' 
the moving units 221 and 222 mechanisms being 
connected to turning unit 208 such that the respec- 
tive breaking mechanisms are capable of being 
positioned at positions angularly spaced equally by 
180 degrees in the direction of turning of moving 
units 211 and 212 by turning unit 208 in the H 
direction, three or more moving units and breaking 
mechanisms may be provided, the respective mov- 
ing units being connected to turning unit 208 such 
that the respective breaking mechanisms are ca- 
pable of being positioned at equally angularly 
spaced positions in the direction of turning of the 
moving units by turning unit 208. 

While the glass plate working machine accord- 
ing to the present invention is suitable for forming 
the window glass of cars, it is not necessarily 
limited to it in use. 

As described above, the glass plate working 
machine according to the present invention in- 
clud s moving units for llneariy moving the r spec- 
tive breaking mechanisms along the surfac of a 
glass plate placed on the table, th turning unit for 
turning the moving units around the center line 
normal to the glass plat . and the controller which 
controls the breaking operation of the breaking 
units, the movements of the moving units, and the 
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turning operation of the turning unit, so that even if 
the shapes of glass plates to be formed by break- 
age vary from one to another, semi-permanent 
reinstallation of the breaking mechanisms is not 
required for each of possible different shapes of 
the glass plates, but previous preparation of control 
programs can directly adjust to such variations of 
the shapes of glass plates to thereby simplify the 
breaking operation, to reduce the working time and 
to adjust to flexible manufacturing. : 

In a case where the respective moving units 
are connected to the turning unit such that the 
respective breaking mechanisms are positionable 
at equally angularly spaced positions in the direc- 
tion of turning of the moving units by the turning i 
unit, breakage of the overall periphery of a glass 
plate can be shared equally by a plurality of break- 
ing mechanisms to thereby greatly reduce the 
breaking time. 

As described above, a pair of end cutter and 2( 
press unit is used to perform end cutting on a 
journey in one direction and to perform pressing 
and braking on the return journey while being 
moved and positioned in a polar coordinate sys- 
tem, so that the arrangement is simple and effi- 2t 
ciently performs complete automatic breakage on 
the data stored previously. If the shape of a glass 
plate to be broken changes, the program is only 
required to be changed. In end cutting, the cutter 
wheel is lowered at required positions through the 3c 
air cylinder so as to abut on the glass plate, and 
the linear slide unit is operated for linear move- 
ment. Therefore a desired cut end length is ob- 
tained. 

35 

Claims 



stored program, a cutter wheel of the end 
cutt r (60) being controlled with r spect to 
angle. 

2. A glass plate working machine according to 
claim 1 , further comprising glass plate convey- 
ing means (4) wherein the X guide and drive 
means (65) includes X axis linear slide (68) 
disposed parallel to a direction in which the 
glass plate conveying means (4) moves, the Y 
guide and drive means (66) includes Y axis 
linear slide (71) disposed perpendicular to said 
direction. 

3. A glass plate working machine according to 
claim 1 or 2 wherein the end cutter (60) in- 
cludes an air cylinder (73), a cutter block (72) 
attached to a piston rod (75) of the air cylinder 
(73), and a cutter wheel rotatably attached to 
the cutter block (72). 

4. A glass plate working machine according to 
claim 3. wherein the end cutter (60) further 
includes an angle control motor (74) for align- 
ing the cutter wheel with an auxiliary cutting 
direction. 

5. A glass plate working machine according to 
any one of claims 1 to 4, wherein the press 
unit (61) includes an air cylinder (83) and a 
push rod (82) attached to a piston rod of the 
air cylinder (83). 



1. A glass plate working machine comprising: 

a cutting unit (1) for forming a cutting line 
on an unshaped glass plate to cut the glass 
plate along the line; 

a breaking unit (3) for automatically break- 
ing the glass plate along the cutting line; 

a grinding unit (2) for grinding an edge of 
the plate cut; and 

control means connected to the cutting 
unit (1), the breaking unit (3), and the grinding 
unit (2) for controlling numerically the cutting 
unit (1), the breaking unit (3), and grinding unit 
(2); 

the breaking unit (3) comprising an end 
cutter (60) for forming an auxiliary cutting line 
and a press unit (61) for performing a breaking 
operation, the end cutter (60) and the pr ss 
unit (61) being provided on a combination 
member of X and Y axis guide and drive 
means (65. 66), and being controlled in posi- 
tion in a plane coordinate system by a pre- 
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Die Eifindung betrifft eine Vorrichtung zum ein- 
zelweisen Abheben von Scheiben, insbesondere Glas- 
scheiben, von einem in etwa hochJcant stehenden Sta- 
pel mit eine Scheibe erfassenden, an einem mecha- 

nisch gefuhrtra Gestell angeordneten Saugtellem und 5 
einer Scheibentrennvorridbtung. 

Die Hauptschwierigkeit beim Abheben einer Glas- 
scheibe und insbesondere einer solchen von verhalt- 
nismafiig groBen Abmessungen von einem Scheiben- 
stapel besteht darin, daB die Glasscheiben infolge lo 
ihrer auBerordentlich ebenen und glatten Oberfla- 

chen aneinanderkleben. Dies ist darauf zuriickzufiih- " 

ren, daB die Luft nur scblecht und insbesondere 2 

nicht schneH genug zwischen die abzuhebende Glas- Getriebe erforderUch, das diese Bewegung auszufiih- 
scheibe und die nachfolgende Glasscheibe auf dem 15 rm gestattet. AuBerdem ist sie nur fiir solche Saug- 

Glasscheibenstapel emdringen kann. Die nachfol- rahmen verwendbar, bei denen die Glasscheibe 

gende Glasscheibe wird dann em Stuck mit an- wenigstens ohen und unten von SaugteHem erfafit 

gehoben oder mitgenommen und fUlt kurz darauf wird. 

wieder ab, was unvenneidHch zu BeschSdigungen Es ist auch bereits erne Vorrichtung zum Fdrdem 
Oder gar zum Bnich der Glasscheibe fiihrt. Es ist ao von MetaHblechen bekannt, bei der das Zuriickzie- 

auch moglich, daB die oberste Glasscheibe an den hen der Saugteller durcli eine komplizierte mecha- 

SteUen, an denen die SaugteUer angreifen, von dem nische Einrichtung mit einer Nockenwelle mit Nok- 

Stapel abgezogen wird und an anderen Stellen an ken erfolgt, zu deren Antrieb ein Motor mit einem 

dem Stapel kurzzeitig haftenbleibt, wodurch unter Zahnradgetriebe notig ist Zweifellos ist der bauliche 
Umstanden auch die abzuhebende Glasscheibe zu »5 Aufwand einer solchen Eimiditung erheblich. AuBer- 

Bruch geht. dem weist sie eine grofie Anzahi beweglicher Teile 

Beim Abheben der Glasscheiben mit einem von auf. Dariiber hinaus ist auch nicht sichergestellt, daB 

Hand gefiihrten Saugrahmen kann man diesen das Ztinickziehen der Saugteller erst dann erfolgt, 

Schwierigkeiten verhaltnismaBig leicht ausweichen, wenu die Scheibe durch den SaugteUer ordnungs- 
Man. hilft sich namlich dadurch, daB man die Be- 30 geraaB erf aBt ist. 

wegung des Saugrahmens den jewdligen Gegeben- Zum Stand der Technik gehort femer eine Trenn- 
heiten anpaBt und beispielsweise eine Seite eher ab- vorrichtung, die mit einem mit einem Luftkanal ver- 
hebt als die andere. sehenen Txennmesser arbeitet, das zwischen die 
Eme bekannte Vorrichtung weist zwischen zwei oberste Glasscheibe und den Stapel eingefiihrt wird 
Saugtellem einen durc± einen pneumatischen Zylin- 35 und durch deren Offnung Luft unter die oberste 
der betatigten StoBel auf. Wenn sich der Saugrahmen Glassdieibe geblasen wird. Die fiir d&a. Betrieb die- 
auf die Glasscheibe aufgelegt hat und sich von dem ser Einrichtung erforderliche Steuerung muB sicher- 
Glasscheibenstapel wegzubewegen beginnt, wird der stellen, daB das Trenmnesser immer wieder genau an 
StoBel betatigt Weser driickt dann auf die Glas- der richtigen Stelle ansetzt und zwischen die Glas- 
scheibe und biegt diese, wahrmd sie von den Saug- 40 scheiben um ein gewimschtes MaB eingefiihrt wurd. 
tellem festgehalten wird, etwas durch. Da diese An- Bei wechselnden Glasschdbendicken ergeben sich 
ordnung erst dann zur Wirfcung kommt, wenn sich dariiber hinaus weitere Schwierigkeiten, Femer laBt 
der Rahmen von dem Glasscheibenstapel bereits ent- sich nidit vermeiden, daB das Trenmnesser mit der 
femt hat, kann die folgende Scheibe bereits wenig- GlasoberflSche in Bertihrung kommt und diese be- 
stens teilweise mitgenommen sein und nachtraglich 45 schadigt 

wieder zuriickfallen. Die der Erfindung zugrunde liegende Aufgabe be- 

Man kennt auch bereits eine Vorrichtung, bei der steht darin, eine Vorrichtung zum einzelweisen Ab- 

zur Sicherstellung eines einwandfreien Losl5sens der heben der Scheiben zu scha3en, bei der das Anein- 

Saugrahmen gleichzeitig nach oben und in waage- anderhaften mehrerer Glasscheiben mit einfachsten 

rechter Richtung vom Stapel weg bewegt wird, wobei 50 Mitteln verhmdert werden kann. Dariiber hinaus soil 

sich der Saugrahmen unten weiter von dem Stapel die erfindungsgemaBe Vorrichtung auch fiir solche 

entfemt als oben. Fiir eine solche Anordnung ist ein Saugrahmen anwendbar sein, bei denen lediglich 
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zwei Saugteller auf gleicher Hohe im Abstand von- 
einander angeordnet sind und die Glasscheibe nur 
dtETch diese beiden Saugteller erfaBt wird. 

Diese Aufgabe wird gemaB der Erfindung bei 
einer Vorrichtung zum einzelweisen Abheben von 
Scheiben, insbesondere Glasscheiben, von einem in 
etwa hochkant stehenden Stapd und zum Ablegen 
auf einen horizontalen Forderer, mit eine Scheibe 
eifassenden, an einem um eine waagerechte Achse 



Mit dieser vorgegebenen Neigung wird das Kipp- 
gestell 2 mit Hilf e entsprechender Vonichtungen nun 
in Richtung auf den Glasstapel4 vorgefahren. Die 
Vorf ahrt des Kippgestells wird in bekannter Wedse 
durch Tastorgane, beispielsweise dutch ^ea End- 
schalter, der mit der vordersten Scheibe defr C3a&- 
stapels 4 in Beriihrung konmit, gestoppt, so da6 das 
Kippgestell2 kurz vor dem Glasstapel4 zom Still- 
stand kommt In dieser Stellung liegt der Saugteller 7 



drehbarea Kippgestell angeordneten Saugtellem und lo noch nicht auf der vordersten Glasscheibe des Sta- 



einer Scheibentrennvorrichtang dadurch gelost, daB 
in an sich bekaxmter Weise mindestens ein Saugteller 
gegentiber am Kijrpgestell feststehenden Saugtellem 
zuriickziehbar ist und zunachst eine Kante der ab- 
zuziehendbn Scheibe durch Zuruckbiegen vom Sta- 15 
pel trennt, wobei das Zuriickziehen des bzw. der zu- 
ruckziehbaren Saugteller dutch den Unterdnidc 
innerhalb des bzw. der SaugteUer erfolgt und der 



pels 4 an, sondem hat von dieser noch einen Ab- 
stand von etwa 2 cm. Die zusatzliche Saugvonich- 
tungS dagegen beriihrt bereits die vorderste Glas- 
sdieibe. 

Die Stellung des SaugtellersT und der Saugvor- 
richtung 8 in bezug auf den Glasstapel 4 bei Be- 
endigung der Vorf ahrt des Kippgestells 2, d. hi- un- 
mittelbar vor dem Ergreifen der obersten Scheibe, 
ist in Fig. 2 dargestellt. In dieser Stellung witd nur 



bzw. die Saugteller derart fedemd angeordnet sind, 

daB der bzw. die zurilckziehbaren Saugteller nach ao der Unterdruck fiir die Saugvorrichtung 8 eingeschal- 
dem Aufsetzen auf die Scheibe mit dieser durch den tet. Die Saugvorrichtung 8 saugt sich auf der vor- 
Unterdruck entgegen der Federkraft zuriickgezogen dersten Glasscheibe fest und zieht infolge ihrer be- 
werdra. sonderen Konstruktion, die weiter unten noch nSher 

Die Anlageflache der zuriickziehbaren Saugteller bescbrieben wird, die oberste Glasscheibe des Star 
kann gegeniiber der Anlagefiadie der feststehenden as pels an dea Rahmen 10 und den Saugteller 7 heraa. 



Saugteller vorstehen, 

Man kann die erlSndungsgemafie Vorrichtung auch 
derart weiterbilden, daB die zunickziehbare Saug- 
voirichtung aus einem faltenbalgartigen, zur Glas- 



wie es in Fi g. 3 dargestellt ist. Die Saugvorrichtung 8 
lost die oberste Scheibe des Glasstapels 4 am obefeai 
Rand langsam von der dahinterstehenden Schd.be 
des Stapels 4 ab, so daB Luft zwischen die Sdusibeo 



scheibe bin offenen, mit seinem anderen Ende an 30 eintreten kann. Wenn die Saugvorrichtung. 8 die 



dcrRahmenkonstruktion fest angeordneten Schlauch- 
stiick aus elastischem Material besteht 

Die zunickziehbare Saugvorrichtung kann gemaB 
einer anderen Ausfuhrungsf orm der Erfindung auch 



Glasscheibe an die Saugteller? angelegt hat, wird 
auch ftir die Saugteller? Unterdruck eingesdhaltet. 
Das kann beispielsweise uber ein Zeitrelais gestae- 
hen. Durch die Saugteller? wird die Scheibe so ge^ 



aus zwei ineinander verschiebbaren Zylindem gebil- 35 halten, daB das Ablegen der Glasscheibe unmittelbar 



det sein, von denen der den Teller tragende durch 
eine Druckfeder beauf schlagt ist. 

Vorteilhaft ist es, in weiterer Ausbildung der Er- 
findung die zuriickziehbaren Saugvorricbtungen und 
die feststehenden SaugteUer an die gledche Unter- 40 
druckqueUe anzuschliefien. 

Die Erfindung soli im folgenden an Hand der 
Zeichmmgen naher erlautert werden. Diese zeigen in 

Fig. 1 in schematischer Seitenansidit eine Vor- 
richtung zum Abheben einer Glasscheibe von einem 45 mit Druckluft beaufschlagt, so daB sich die Glas- 
im wesentlichen senkrechten Glasscheibenst^el und scheibe von ihnen lost 

zum Ablegen der abgehobenen Scheibe auf einen Zwei mogliche Ausfiihrungsfonnen der Saugvor- 

waagerechten Forderer, richtung 8 smd in den F i g. 4 und 5 dargestellt Nadb 

Fig. 2 und 3 in schematischer Darstellung die Fig. 4 ist ein Saugkopf 11 am Ende eines Hohl- 
Wirkungsweise der erfindungsgemaBen Vorrichtung, 50 zylmders 12 angeotdnet. Der Hohlzylinder 12 isl in 



beginnen kaim. Dabei brauchen keine zussLtztichen 
VorsichtsmaBnahmen eigriffen zu werden, wdQ die 
Glasscheibe bereits von dem Glasscheibenstapel 4 
vollig abgehoben ist. 

Die Ruckwartsbewegung des Kippgestells 2 und 
das Auflegen der Glasscheibe auf die Transportbahn 
wird mit Hilfe bekannter SteuerungsvorrichtimgesQ 
vorg^ommen. Sobald die Glasscheibe die waage- 
rechte Lage eingenommen hat, werden die Saugteller 



F i g. 4 eine Ausfuhrungsf orm der Saugvorrichtung, 
Fig. 5 eine abgeanderte Ausfuhrungsf orm der 
Saugvorrichtung und in 

F i g. 6 und 7 eine mog^che Abanderung gemaB 
der Erfindung, 

Wie F i g. 1 schematisch zeigt, soil mit Hilfe des 
um die Drehachse 1 drehbaren Kippgestells 2 jeweils 
die oberste Glasscheibe des auf dem LagerblockS 
stehenden Glasscheibenstapels 4 auf das Transport- 



einem Hohlzylinder 13 gleitend gelagert Der Ansatz 
14 an dem Hohlzylinder 12 und der Ansatz 15 an 
dem Hohlzylinder 13 begrenzen den Weg des Satig- 
kopfes 11 nach auBen, wahreod die Wendelf eder 16 
55 daflir sorgt, daB der Saugkopf 11 nonnalerweise dte 
auBerste Stellung einnimmt Wenn der Saugkopf 11 
auf einer Glasscheibe zur Aniage gekommen ist ui^ 
in der LeitunglT Unterdruck herrsdit, dann wird 
unter der Wirkung des Atmospharendrucks einer- 



bands abgelegt werden. Das Transportband 6 be- 60 seits die Glasscheibe an den Saugkopf 11 angdte^ 



steht beispielsweise aus dner Reihe von iiber die 
Transportrollen 6 laufendenTransportriem^i. 

Das Kippgestell 2 wird mit Hilfe eines nicht dar- 
gestellten Hydraulikzylinders aus der waagerechten 
in die dargestellte Stellung geschwenkt, die der Nei- 65 
gung des Glasstapels auf dem Lagerbock entspricht 
Wenn das Kippgestell diese Stdlung erreicht hat, 
wird die weitere Schweokbewegung gestoppt 



und andereiseits der Hohlzylinder 12 in den HcttL- 
zylinder 13 hineuigeschoben, so dafi die Glassch^be 
von dem Glasscheibenstapel 4 sanft abgehobm und 
gegen die Saugteller 7 angelegt wird. 

Es hat sich gezeigt, daB die gleiche Wirkung auch 
mit einfacheren Mitteln erreichbar ist. Ein Bdajad 
hierfur ist die Konstruktion, wie si Fig.5 zeigt 
Hier weist die Saugvorrichtung 8 keine gegenein- 
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ander bewegte Teile auf, sondem besteht aus dnem 
mit dem einen Ende 18 an dem Rafamen 10 befestig- 
ten f altenbalgartige Schlauchstiick 28 aus elastiscfaem 
Material, beispielsweise Gummi. Um das Ansaugen 
an die Glasoberflache zu erieichtera, kann die Saug- 5 
vomchtung 8 an ihrem vorderen Ende mit einer 
Lippe 19 versehen sein. Das faltenbalgartige 
Schlauchstiick 28 wird beim Anlegen des Unter- 
drucks in axialer Richtimg zusammengedriickt, wo- 
duTch die Glasscheibe wiederum an den Saugteller? lo 
angelegt wird. Selbstverstandlich muB das faltenbalg- 
artige Schlauchstuck 28 so steif sein, daB ein seit- 
liches Zosammendriicken unter der Wirkung des 
Unterdrucks vermieden wird. 

Wahrend bisher der Fall beschrieben wurde, in 15 
dem die Saugteller? in solchem Abstand von der 
Glasscheibenoberflache zum Stillstand gebracht war- 
den, daB nur die Saugvorrichtung 8 sich auf die 
Glasscheibe auflegen kann und die Glasscheibe durch 
die sich zuriickbewegende Saugvorrichtung 8 an die ao 
Saugteller 7 angelegt wird, kann die ^eiche Anord- 
npig auch noch anders Verwendung finden, wobei 
die gleichen Vorteile erreicht werden. Diese zweite 
Ausfiihrungsart ist in den Fig. 6 und 7 dargestellt 
Danach kann der RahmenlO des Kippgestells so as 
nah an die Glasscheibe 20 herangebracht werden, 
daB nicht nur die Saugvorrichtung 8, sondem auch 
die am Rahmen feststehenden Saugteller? auf die 
Glasscheibe aufgelegt weiden. Der Unterdruck wird 
zweckmaBigerweise zuerst an die Saugvorrichtung 8 30 
angelegt, so daB die Glasscheibe 20 an den Randem 
sanft auf den Rahmen 10 zu herumgebogen wird. 
Auf diese Weise wird wiederum das Eintreten der 
Luft hinter diese Glasscheibe begiinstigt. Anschlie- 
Bend werden dann die Saugteller 7 beaufschlagt, und 35 
die Glasscheiben konnen nun abgehoben werden, 
ohne daB die Gefahr des Hangenbleibens weiterer 
Glasscheiben besteht. 

Patentanspriiche: 

1, Vorrichtung zum einzelweisen Abheben von 
Scheiben, insbesondere Glasscheiben, von einem 
in etwa hochkant stehenden Stapel mit eine 
Scheibe erfassenden, an einem mechanisch ge- 3 



fuhrten Gestell angeordneten Saugtellem und 
einer Scheibentrennvorrichtung, dadurch ge- 
kennzeichnet, daB in an sich bekannter 
Weise mindestens ein Saugteller (11, 19) gegen- 
iiber am GesteD (2) feststehenden Saugtellem (7) 
zuruckziehbar ist und zunachst eine Xante der 
abzuziehenden Scheibe durch Zuriickbiegen vom 
Stapel tr«mt, wobei das Zuriickziehen des bzw. 
der zuruckziehbaren SaugteUer (11,19) durch 
den Unterdruck innerhalb des bzw. der Saugteller 
(11, 19) erfolgt und der bzw. die Saugteller (11, 
19) derart fedemd angeordnet sind, daB der bzw, 
die zuriickziehbaren Saugteller nach dem Auf- 
setzen auf die Scheibe mit dieser durch den 
Unterdruck entgegen der Federkraft zuruck- 
gezogen werden. 

2. Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Anlageflache der zuruck- 
ziehbaren Saugteller (11, 19) gegenuber der An- 
lageflache der feststehenden Saugteller f7) vor- 
steht. ^ ^ 

3. Vorrichtung nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, daB die zuriickziehbare 
Saugvorrichtung (8) aus einem faltenbalgartigen, 
zur Glasscheibe hin offenen, mit seinem anderen 
Ende an der Rahmenkonstruktion (10) fest an- 
geordneten Schlauchstuck (28) aus elastischem 
Material besteht. 

4. Vorrichtimg nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, daB die zuriickziehbare 
Saugvorrichtung (8) aus zwei meinander ver- 
schiebbaren Zylindem (12, 13) gebildet ist, von 
dmea der den Teller (11) tragende durch eine 
Druckfeder(16) beaufschlagt ist. 

5. Vorrichtung nach einem oder mehreren der 
vorangehenden Anspriiche, dadurch gekenn- 
zeichnet, daB die zuruckziehbaren Saugvorrich- 
tungen (8) und die feststehenden Saugteller (7) an 
die gleiche Unterdruckquelle angeschlossen sind. 

In Betracht gezogene Druckschriften: 
Deutsche Auslegeschrift Nr. 1 155 396; 
USA.-Patentschriften Nr. 1 442 718, 2 162 580 
094 322. 
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